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Materials and Methods
Plant materials and growth conditions
Arabidopsis thaliana plants were grown in an environmentally controlled growth room (Korea Instruments, Seoul, Korea) at 22 °C with a 16 h light/8 h dark cycle. All experiments were carried out using third and fourth rosette leaves. Leaf samples were obtained by cutting leaves at approximately the middle of the petiole with a sharp scalpel to minimize wounding effects.
Measurement of photochemical efficiency and membrane ion leakage
The photochemical efficiency of photosystem ІІ (PS II) and membrane ion leakage values were measured with a Plant Efficiency Analyzer (Hansatech Instruments, Morfolk, UK) and a 712 ConductoMeter (Metrohm, Herisau, Switzerland), respectively, as described previously with minor modifications (S1).
Histochemistry
To visualize dying cells, leaves were detached and submerged in 0.05% lactophenoltrypan blue solution (0.05% trypan blue, 25% (w/v) lactic acid, 25% water-saturated phenol, and 50% ethanol). The samples were washed in chloral hydrate solution (2.5 g/µL) to reduce background staining, and photographed using a SZX9 stereomicroscope (Olympus, Japan). RNA gel blot analysis was performed with 40 µg, 10 µg, and 10 µg of total RNA for ORE1, CAB2, and SAG12, respectively. The membranes were then washed twice for 15 min with 0.2 X SSC and 0.1% SDS, after which they were placed on X-ray film. For a quantitative assay, the membranes were then exposed and analyzed with a Fuji FLA-2000 Image Analyzer (Fuji Photo Film Co. Ltd., Tokyo, Japan) and the images were processed using Science Lab 98 software (Fuji Photo Film Co. Ltd.).
RNA isolation and analysis of gene expression
Low-molecular weight RNA was isolated using the mirVana TM miRNA isolation kit (Ambion, Austin, TX). Low-molecular weight RNA (20 µg) was separated by 15% denaturing polyacrylamide gel electrophoresis and was stained with EtBr. The gels were electroblotted onto Hybond-N + membranes (Amersham Biosciences, Buckinghamshire, UK). A DNA oligonucleotide complementary to miR164 was endlabeled with the mirVana TM mirRNA Probe Construction Kit (Ambion) and used for hybridization. The membrane was washed with 2 X SSC, and then with 0.2X SSC and 0.1% SDS, and finally with 0.1 X SSC and 0.1% SDS. In Fig. 2A and 4B, the diluted RNA samples (200-fold dilution) were loaded and were stained with SYBR Gold for a more quantitative comparison.
Map-based cloning of the ORE1 gene
The ore1-1 allele was previously isolated from an EMS-mutagenized pool, and the ore1-2 allele was isolated from a population of fast neutron-mutagenized Col seeds.
Two ore1 alleles, ore1-1 and ore1-2, were inherited as monogenic recessive traits in terms of conferring the delayed leaf senescence phenotype (table S1; 8). Table S1 shows that the ore1-1 and ore1-2 alleles belong to a complementation group. The 
Localization of ORE1 Protein
For transient expression in Arabidopsis, 5 × 10 4 mesophyll cell protoplasts were transfected with 40 µg of CsVMVpro:ORE1-eGFP and the control construct CsVMVpro:H2B-RFP, as described previously (S2) . Protoplasts were examined using epifluorescence microscopy (AxioVert 200; Carl Zeiss). Approximately 50% of the protoplasts observed expressed ORE1-eGFP, and ORE1-eGFP was localized in the nucleus in most of the protoplasts expressing ORE1-eGFP.
Mathematical Modeling
A mathematical model was developed, as described in (15), as follows: Figure S1 . Map-based cloning of ORE1 using an ore1-2 X Ler F 2 population. The ORE1 locus was positioned between phyC and DFR CAPS marker in Ch. 5. Fine mapping revealed that ORE1 was located in an 11 kb region in the MIJ24 BAC.
ORE1/AtNAC2 was suggested to play a role in salt-responsive development of lateral roots (7). However, in agreement with the previous report, we also could not detect a difference in salt responses between wild-type and ore1 mutant seedlings. While the lack of salt-responsive phenotype in the ore1 mutant seedlings could be due to genetic redundancy, a role for ORE1/AtNAC2 in regulation of age-induced senescence and cell death in the leaves was clearly apparent. r, the number of recombination events between the CAPS markers and the ORE1 locus; Ch. 5, chromosome 5; BAC, bacterial artificial chromosome; cM, centimorgan. 
